Developmental and regional expression of choline acetyltransferase mRNA in the rat central nervous system.
The developmental and regional expression of choline acetyltransferase (ChAT) mRNA was examined in the rat brain and spinal cord by northern blot analysis and in situ hybridization. ChAT mRNA expression in the brain showed a biphasic increase during development, with a first peak at two weeks postnatally, a marked decrease by the third week, and a second increase between the third and fifth week after birth, indicating that emergence of the cholinergic phenotype occurs at different times in different brain regions. In the spinal cord, ChAT mRNA was detected at similar levels from embryonic stage 13 (E13) until birth, increasing thereafter until adulthood. In the adult rat central nervous system, high levels of ChAT mRNA were detected in the spinal cord and brain stem structures. Lower levels were seen in midbrain, septum, striatum, thalamus, and olfactory bulb. ChAT mRNA containing cells were identified by in situ hybridization in the olfactory tubercule, piriform cortex, striatum, several basal forebrain nuclei, and spinal cord. A nearly two-fold increase in adult spinal cord ChAT mRNA levels were seen one week after a bilateral crush lesion of the sciatic nerve, indicating that ChAT mRNA expression is regulated during motoneuron regeneration.